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REMARKS 

Claims 48-61, presented hereby, arc pending. 

Claims 1-47 have been cancelled, without prejudice or disclaimer. 

Present independent claim 48 combines subject matter of claijnas 36 and 38. Present claim 
49 contains subject matter firom claim 38. Present claims 50-54 cones; 30nd to claims 39, 42-44, and 
46, respectively, made dependent on present claim 48, Claim 55 is an independent claim, which 
represents subject matter of present claim 48 styled as a "method of treating a lesion of neuronal 
tissue." Present claims 56-61 correspond to present claims 49-54, but are dependeiit on claim 55. 

Applicants wish to thank the Examiner for the indication of allowable subject matter (Office 
Action page 8), i.e., the suggested claim reading: 



A method of enhancing axonal regeneratio i comprising 



locally administering an inhibitor substance that inhibits basal 
membrane formation of lesioned postcommissueral fon lix to enhance 
axonal regeneration, and wherein the inhibitor sub st a] ice is an anti- 
collagen IV anitbody or a,a'-dipypTidyl (DPY). 

The present claims incorporate language from the aforesaid allowable cjlaim in order tc \ resolve issues 

raised in the rejection under § 1 12, second paragraph. 

Claims 36-38 and 42^7 were rejected under 35 U.S.C. §112,: 

lacking enablement and under 35 U.S.C. §112, second paragraph, allegedly being indefinite. 

Reconsideration is requested with respect to the rejections under §112, first paxagriiph, and under 

§112, second paragraph, in view of the changes in the claims, effected hereby, ancil the following 

remarks. 



first paragrapj i, for allegedly 
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The limitation of claim 36 by incorporation of the subject matter of claim 3J is intended to 
resolve the rejection against the breadth of claim36. Since, now, specific classes of (ompounds are 

! 

recited, there is no undue burden for identifying compounds that fall jC^ithin the claim scope. 

The rejection against the term "improvement of the CNS" under item 9 of the Office Action 
(page 7) is addressed by the language in the preamble of the present claims. Of courj e, it was never 
meant to claim an improvement of the CNS after a lesion but, rathet, a regenerati m of neuronal 
tissue and, consequently, the recovery of CNS functionality that had 
lesion. 

The presently claimed invention teaches the use of compounds 
lamina in order to treat the neuronal damage - and accompanying loss of CNS functi oning - caused 
by lesions in the nervous system, e.g., the severing of a nerve. 

Attached hereto (Appendix, pages i-v) is an experimental repirt showing tho extraordinary 

recovery of nerve-damaged rats following treatment in accordance with the presently claimed 

I 

invention. The fornix was damaged in one series of test rats, and in fnother series he spinal cord 
was damaged. In these experimental paradigms two different, bit defined, fifcsr tracts were 
transected (fornix lesion: see dravwngs in WO 98/51708; spinal lesions, Appendix, Figs. 1 and 2). 
These experiments comprised both compartments of the central nervous system, i.c , the brain and 
the spinal cord, and focused on the axonal regeneration of two differeni < 



:>een lost due 1o the neuronal 



■hat inhibit for nation of basal 



system fiber tract, non-motor tract; spinal cord: corticospinal tratit, motor trad) to show the 



universality of response (i.e., axonal regeneration) with respect to eel 



cell types, (i.e , fornix: limbic 



type in the tre itment of CNS 
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lesions, as presently claimed, with basal-lataina-fonnation inhibitor^ (using prolyl 4-hydroxylase 
inhibitors as examples). In each case (fornix lesion: see drawings in WO 98/51708; spinal lesions, 
Appendix, Fig. 3) basal-lamina formation was effectively inhibited hy^ocBl applicat):>n of different 
iron chelators (fornix: 2,2'-bipyridine; spinal cord: 2,2-bip>Tidine-5,5'-dicarbo?;ylic acid and 
desfenioxamine) and anti-collagen type IV antibodies (fornix). The different agenti^ used were, in 
fact, selected in order to deterrainc the universality, with respect to neuronal-cell tyi e, of effective 
treatment in accordance with invention presently claimed, i.e., by using prolyl 4^hydroxyla&e 
inhibitors to prevent basal lamina formation in damaged nerve tissue. For both bi ain-lesion and 
spinal-cord-lesion paiadigms, adiuioistradon of basal-lamina-formation inhibitors (i.e., prolyl 4- 
hydroxylase inhibitors) resultedin axonal regeneration (fornix lesion: s ?e drawings in vVO 98/51708; 

spinal lesions, Appendix, Figs. 4 and 5) and associated recovery of C^ S functioning, The recovery 

i 

of functioning by regeneration in the fornix lesion is shown, necessirily, by electri )physiological 
improvenaent (i.e., because there is no behavioral outcome measurable in fornix lesi^^ned animals); 



whereas, the recovery of CNS functioning accompanying regeneration spinal lesion is demonstrated, 
directly, by locomotion testing (open field test, walking analysis perf oj med by cat-wa Ik testing) and 
by testing fine-motor movements based on sensory motor couplitig (testing by walking on a 
horizontal ladder) (fornix lesion: see drawings in WO 98/5 1708; spinal lesions, Appct dix, Figs.6-8). 

Accordingly, the instant specification provides sufficient teachii ig to enable the skilled person 
to practice the invention as presently claimed, i.e., how to adimnister tjie substances ihat inhibit the 
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f orraatioii of the basal membrane and. so. effect neuronal regeneration jwith a correspc nding recovery 
of CNS functioning. 

The protocol described in the present specification for the brain-lesion iiodel (i.e., the 
transected postcommissural fornix) is readily extrapolated to treatmen t of spinal-cor. i damage. This 
is demonstrated by behavioral testing (Appendix), which could be used because of tl le suitability of 
the lesion paradigm, wherein local application of, even, prolyl 4-hyd-oxylase inhib:tore other than 
2,2'-bipyridine (i.e., the inhibitors 2,2'-bipyridine-5,5'-dicarboxylii acid and dcsfenioxaminc 
[deferoxamine]) leads to the same positive result (i.e., with regard ti prevention cf basal lamina 
formation and the promotion of axonal regeneration and functional recovery) ! s observed in 

I 

connection with the brain-lesion model (discussed above). 

With these two experimental setups the applicability of treat nent in accon lance with the 
presently clainoed invention is shown for CNS lesions, in general. In « ach lesion par idigra, and for 
each inhibitor substance used, a dose-response test (which is the normal iwxedure for 
pharmacological testing) was necessary to determine the useful ccnCentration o:: the inhibitor 
substance to be administered to prevent basal lamina formation. ITieiefore, applicailts submit that 
the described protocol enables the skilled person to practice the presently claimed iiivention, e.g., 
reproducing the experiments perfomied and results obtained for the brain and spirW coid lesion 
paradigms. 

Thus, the requirements of enablement under §112. Jl, are satisfied in conne;tioii with the 
subject matter presently claimed. 
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by the restoral ion of electro- 



The statement of rejection concludes that the instant specification does not t ;ach a method 
or working example that indicates recovery of central-nervous-systeni functioning a ssociated with 
the observed axonal regeneration. This conclusion reached is incorrect. It would haA e been readily 
understood by the skilled person that a successful axonal regeneration of damaged (1 ^ioned) nerve 
tissue leads (as a natural incident) to the recovery of CNS functioning that had been lost due to the 
nerve damage suffered. Moreover, such functional recovery (as explained above) is demonstrated, 
(i) for the brain-lesion paradigm (transected postcommissural fornix)* 1 
physiological properties and, (ii) for the spinal-cord-lesion paradigm, by the recovery of locomotion 
skills (in cat-walk-testing) and fine-motor movements based on sensory motor coupli ng (in walking 
on a horizontal ladder). 

Thus, no undue experimentation would have been required oft&e skilled artiss n to determine 
useful inhibitors of basal cell membrane formation, in particularly, sir ce classes of \i seful inhibitor 
compounds are expressly recited in the present claims. For example, 
well known enzyme, which plays a role in the formation of the basa! lamina. Coutpounds in the 
class of inhibitors of amino acid hydroxylase are also well known, e.;;., as disclosecll in the present 
specification, such as bipyridyl Fe-iou chelators, among others, 
(embodiments) are expressly recited in present claims 49 and 56, 

The statement of rejection further alleges that the present ajpecification ^^ould not have 
enabled the skilled artisan to identify the cell types to which the presently claii led method is 



aniino acid h;/droxylase is a 



Such preferred compounds 
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applicable. The allegation is incorrect, as shown by the experimental report (Appei idix), discussed 
above. 

The presenUy claimed invention effects the recovery of functioning lost is the result of 
nervous system lesions. This recovery is the manifestation of axonil regeneration, i.e„ promoted 
by inhibiting basal-lamina fomiation in accordance with the preserUy claimed invention, which 
occurs predominantly in neuronal cells (Medline Plus, Medical DicHonary, defin.tion of "axon" 
"axon illustration," attached hereto as Exhibit A). Two. different neuronal cell tyjes were tested, 
(i.e., fornix: limbic system fiber tract, non-motor tract; spinal cord: corticospinal tract, motor tract) 
to show the universality of cell-type response (i.e., axonal regeneration) to the trciitment of CNS 
lesions with prolyl 4-hydroxylase inhibitors to prevent basal lamina lormation. The universality is 
shown, especially since the corticospinal tract in the spinal cord i«spc nds to the treament, because 
this fiber tract is regarded the most difficult regenerating fiber tract in the CNS in the field of 
regeneration research. For the brain and the spinal cord it was sho vn that rcganQess of which 
neuronal cell types are involved in the lesion, basal lamina formation occurs after Injury and that 
Aere is significant axonal regeneration as well as behavioral improven ent if basal Ian lina formation 
is prevented. 

As disclosed in the present specification (I bridging pages 1 and 2), the pres ently claimed 
invention is effective for the treatment of lesions in the spinal cord, as well as lesion s in the brain. 
This is, moreover, confirmed by the experimental report (Appendix) provided he With, which 
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shows, in fact, the effective use of the presently claimed invention, in attlaining neuron; J regeneration 
and accompanying recovery of CNS functioning, in the treatment of ipinal cord lesions. 

With respect to dosage regimen, one skilled in the art would have known that he dosage has 
to be adjusted as low as possible in the treatment of brain cell damage as well as knowing that, for 
spinal cord lesions, a higher dosage than used for brain-cell damage c in be adiniuisi ercd It would 
have requLred only routine optimization to find oiit an optimum regimen for the speciac treatments. 

The allegation that enablement is satisfied only for local adninistration or' the inhibitor 
substance is not well taken. The specification can satisfy the requirements for enablement under 
§1 12, 1, without containing a single working example. In re Strahiltvitz, 212 USP Q 561 (CCPA 
1982). Whether there are working examples for administering tlie systemicall/, orally, and 
intravenously is of no moment, since one skilled in the art would have rjadily known h ow to perform 
such administrations. The examples provided administer the inhibitor s 

of convenience, i.e., because of practical obstacles to, e.g., systejmic, oral, anl intravenous 
administration. 

That problejtxs might exist with respect to certain embodiments t 
present claims, i.e., embodiments using proteins as the inhibitor subslance, is insuff icient grounds 
to reject the claims for alleged lack of enablement, For example, Eeferoxamine ji well known, 
approved drug for systemic administration in the treatment of thalassaemia, is anon-pi otein inhibitor 
of basal-lamina formation useful in the invention presently claimed. 
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Moreover, one skilled in the art would have known not to |administer pr >tein inhibitor 
substances orally but, rather, via the mucosa or by local administration. The instact specification 

1 

provides sufficient enablement, not only to perf otm (repeat) the embodtiments describ ed therein, but 
also for the full scope of the present claims. Excluding from the clain|s embodimen s known to be 
inoperadve is not required by §1 12, fl. In re Smythe, 178 USPQ 279, 286 (CCPA 1973). 



Favorable action is requested, 



Respectfully sub nutted, 
JACOBSON HOLMAN PULC 



By 




The Jenifer Building 
400 Seventh Street, NW 
Washington, D C. 20004 
Tel. (202) 638-6666 
Fax (202) 393-5350 
Date: August 25, 2003 
WEP/bap 



WDliam E. Player 
Reg. No. 31,409 
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MEDLINEplus® 

Health Information 



P. 1^ 




Medical Dictionary 

2 entries found for axon. 

To select an snt:y, click on rt. (ClfcK 'Goj if nothirkg 
h appens.) 

ai£ai j 

Main Entry: ax-on 
Pronunciation: ■a;c-"sa:i 
Variant(3): also ax-one /- * eOrj 
Function: noun 

i a usually long and single nerve-cell process that 
usually conducts impulses away from th! 
- ax'O-nal /' ak-s&a-^l; ak- ' a an-, - ' ^Cn-/ Adj^ctivB 

l^QT] ii)u$ti:ation] 



http://www2.merriam-wcbstCT,cam/mw/ari:/Tieuron.htir 




neuron; 1 celi body, 2 dendrite, 3 axon, 4 nerve ending 
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MEDLINEpius® 
Health Information 



Medical Dictionary 

2 errtries founcf for axon. 

To select an entry, click cn it. (Click 'Go' if nothing 
happens.) 



iWetjSt^ 



j axcxi .Qa 

Main Entry: ax-on 
Pronuncfation: 'ak-'s^ 
Variant(s): also ax -one /- * sOn/ 
FunctJcn: noun 

: a usually long and single nerve-cell process that 
usually conducts impulses away from the ceil body 
- aX'O-nal /' ak-sScn-*! ; . ak- ■ sfi.n- , - ' sen-/ adjedfive 
[axon illustrationl 

http://www2-rneTTiani-websj.er.cornymw/art/n&m-on.htTn 




neuron: 1 cell body, 2 dendrite, 3 axon. 4 nerve ending 
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EXHIBIT A 



Exper-tnsnt^ in the Molecdar Neurobiology Laboratory, Dept. of Neurolog>', Hciur ch-Hehe- 
University Ducsseldorf, of Prof Miiller have showti that local application of iror chelators 
(different from 2,2 '-bip>'ri dine [$yc./. a,a'-dipyridyl], namely |a 5J'-dicarbo::ylic acid 
d&rivative of 2;2'-b:p>Tidiiie (BPY-DCA) s^d another iron chelator, namely dcfe roxeLmine) 
prevents ba5al lamina formation following spiiial cord lesioas Thu5 enablii^ axonal 
regeneratica and fanctional recovery of locomotor and fine motor nibvemeiats m the aduli ra:. 

In spinal lesions (Fig. 1, Fig. 2A) a basal lamxna fonns (Fig. 2 A) as it ha3 been sh< wn in the 
deep brain lesion of the transected postcommissnral foimx (Fig. 2B) 



ScouHn Wlr& Knife 



DorsarCort^eosplnal 

TrAdt (CST) 

White Mattar 
Crey Matter 




Lesion ara» 



Fig. 1 : Lesion of the dorsal part of the spinal cord with a scouten wire knift 



Sbinal Cord 



Fig, 2: Basal lamina formation visualized by immunohistochemical 

in a dorsal spinal cord lesion (A) and the lesioned postcomn^ssuial 




staining for Col type IV 
fornix CB). 



To show the -universality of different prolyl 4-hydroxylasc inhibitors we injects i a 5,5'- 
dicarboxylic acid derivative of S^l'-bipyridme (BPY/DCA) and another iron chelator, 
deferoxamne (syn: desfcrrioxainine, Fig. 3), The use of diEfcrcnt prolyl ^-hy Iroxylase 
inhibitors states in our opinion the universal appEcability of these substance clossci;. Dosage 
has to be established individually for each inhibitor. 
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BDA TriTcerf CST Fibers 





Fig. 5: Long distance re|eneration m a parasagirtsl section taken from the lumbar sp x.al cord 
■ BDA-txaced CST fibers can be found 2 cm distal to the oiikiiial lesion site. 



Prevention of basal lajoodna fonnation by application of prolyl ^-hydroxylase 
furthermore resulted in a significantly improved behavioural outcome of the testec 
Animals were tested wth regard to locomotion abiliry in the open field using 
established BBB-score, developed by Michelle Basso, Michael Beaitie, and Jackie 3 
(all Ohio State University) (Basso et al., 1995). To evaluate fine mptor movement: 
were tested on a horizontal ladder where footfalls were counted according to (M 



2000). AdditionaDy ihe animals' walking pattern were evaluai 
quantitative gait analysis called ''CatWalk"(Hamers et al., 2001). 



ed U5ing an 



inhibitors 
animals, 
the well 
Iresnahan 
!, ajoimais 
3tz et al., 
utomated 



In all three tested tasks the treated animals performed significantly b etter than control animals 
(Figs, 6-8). 



BBB Score at Week 15 



Stiam Coidrol 



«««««& 




Fig. 6: BBB locomotor score 15 weeks post operation. Sham animals received the operation- 
A laminectomy was performed and the dura was opened but the spinal cord remain* id intact. 
Sham aniijials show the bejr possible locomotor pcrfoimance receiving 21 points in he BBB- 
score. Control animals received buffer injections and show a generll performance i iat does 
not allow the animals to perfonn coordinate walking panern (BBB score 12 to 13). ^mals 
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receiving the prolyl A-liydroxylase mhibitor show a ovtiail perfcnnance hke siaxc operated 
animals 15 we?}c3 post operation. All treated animals show coordinate walking i attem. 




Fig. 7: Horizontal ladder test to evaluate fine motor movements. Filled (blade) bars represent 
animals treated with prolyl 4"hydrox}da5e inhibitor, striped bai^ rtprwentbuflfcr'ijoncrol 



animals and blank bars represent sham operated animals. Treal!i 



significantly better (less footfalls) compiired to ccntrols 
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Fig. 8: (A) and (B) show results of die analysis of atdmals over grcund locomotiot on the 
CarWaik device. Tue mean percentage of wrong walking patterns standard erro : of the 
mean before and after operation is shown for treated animals in (A) 3nd for control a limals in 
(B). Significant differences of data pi week 8 - 15 in comparison to pi week 4 are dej >icted by 
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as^eriski p<0.05, p<0.005, '^^'^^ p<0.001). Trc^ited animals show 5igni£( an: 
improvement of the regular ^valking pattern on several testing days, but control c oiraals 
remain at a high level of irre|ular W£lkm| parems, except for ^-etk 13. Additi )CiaUy 
significant dinerences could be ob$erv'td bcNvcen pre-lesion baseline values andp week 15 
and 16 for control axdxnals (p<0.05), where treated atorials show txo signif cant di Jcrence 
hetv-'een pcrfoxruance res'jJts of pre-iesion and pi week 15 and 16 performances, icn licating a 

recovery"' to pre-lcsion performance. 
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Fig. 3: Prevention of basal lamina formation in spinal cord lesions oy immediate ir; ,:ecnon of 
difiereni prolyl 4-hydroxylase inhibitors at 7 and 12 days-po|t operation (dp< )). 
Basal lainina fonnation visualised by uxucrmnohistochemicai staining for Coll type IV. 



Magmfioatioa bar in control picture for all: 50(1 



Prevention of basaj lamina formation m the traimatically injure 1 
axonal regeneration. across the lesion site (Fig. 4) and long distjnce 
regenerated fibers in the deneavated distal spinal cord (Fig. 5). Tc 
population (dorsal corticospmal tract, CST) a tracer substance (b|otinylatftd 
BDA) was injected into the sensory motor cortex of the animal 
transported in fibers that have a connection to the cell bodies, Le. 
the lesion site carry the .tracer these fibers are regenerated, 

Neuroluctda Rec^rwiruction or Four A^cint 10 Mm S^ctfcrw (12v¥) 



Spinal cord :5sulted in 
axonal elo igation of 
visualize a sp? cific fiber 
dextjan amine, 
Thi^ Iracer substance is 
ilf CST fibers in or beyond 
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F1U0f«*c«nt L^^iUng of BDA-Trac^d CST Axons In 50 Cfyosection 




|Lim. 



mhftitor 



Fig. 4; Drawings: Neurolucida reccnstructions of four adjacent parasagittal 10 [ina sections. 
CST traced with BDA, 12 weeks post operation. In control animals transected, BE A-traccd 
CST fibers do not enter the lesion area and do not elongate in the denervated distal ?art of the 
spinal cord . In animals treated with a prolyl 4-hydroxylase inhibitor transected, BDA-traced 
CST fibers cross the lesion sits and elongate in the distal pan of the spinal c< ird. 
Magnification bars: Irrm. Photomicrograph : Fluorescent labellij|g of regeneratirg BDA- 
traced CST fibers 5 nun distal to the lesion site, 10 weeks post operation. 
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